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Abstract 



An apparatus or method of the present invention measures carbon monoxide included in a hydrogen-rich 
reactant gas with high precision, and also measures a lower alcohol or another organic compound included 
in the reactant gas. A carbon monoxide sensor (1) includes an electrolyte membrane (10), a pair of 
electrodes (12,14) arranged across the electrolyte membrane (10) to form a sandwich structure, a pair of 
holders (20,22) for supporting the sandwich structure as well as pair of metal plates (16,18), and an 
insulating member 24 for connecting the holders (20,22) with each other. A gas flow conduit (28) is joined 
with one holder (20), and a gaseous fuel is fed to the electrode (12) via the gas flow conduit (28), The 
electrode (14) supported by the other holder (22) is exposed to the atmosphere. A resistor (34) is connected 
to detection terminals (20T,22T) of the holders (20,22), and a potential difference between both terminals of 
the resistor (34) is measured with a voltmeter (32). The voltmeter (32) outputs a signal representing the 
measured potential difference to an external control system. The control system determines the degree of 
poisoning and the c oncen tration of carbon monoxide, based on the signal representing the measured 

potential difference. I 
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mtmm\zmmni^i i o*ij;i/2*sc«^m^^i 12.1 

5gSrfefeJ^i-'6 2|S:ro^J|lt£l 1 6. 1 1 8 i:. CKOf-V 
s'f^^jgir^fc^MtR 116, 118 ^^Wr?> 2 
(B<^*:/1'^1 2 0, 1 2 2 ir, M7j:yW^5ri 2 0, 122 
S:««W4C*fe^^^ffiT']S^-rSi!&iSt14lfP*t 1 2 4 t , JJ^ 
yu^l 2 2O±gB{ciBS^ix5^3(07j:/py 1 5 0 tS: 
^ix.5o 10 

[0 0 9 01 izm.mizmn^titc:t^^^y (kxt. ±:^^^ 

¥ i ns-) 1 2 2 ^1 ^Ji6fif!)©/-^/V^ 2 2 i Jt-^ 

2 4(D|^i^tC«-a-LTV^-£>„ Sfee'ttgBW 1 2 4 ^1 
HJSC^il i: Oi^i^ttasW 2 4 J; b K < JF^^ $ ttXi 
[00 9 1] ^ScOTi^/U^l 5 Oro^MltCtt, ^^v' 1 5 

0 a*s^t>tLr*5«J, CO;t;e;=l 5 0 a ^riffe^tt^fB^tl 
2 4coi^{i!){::^f>ttfc^>v'i 2 4c i ^sv^tcig-g-i-^ 
r i: T-^ ^3 co^/i-^^ 15 0 \-imm&M>M 1 2 4 (7)F*3{B) 
l-{*rit$iX'2>, ^3<^*;/l'^l 5 0ro±gi5F*3{l!)(C{*77 20 
Vi?l 5 0 b;JSeg:i-j-t>ti,rj3l9, CCO^ 7 1 5 0 b 

(Df^mizi-Xy^yv^-^i 5 2*sigitttL-rv^-5o -co;^ 

:/j/l 5 2CD>'7>'V?1 5 O b i:S*fffl!l<?5tedS«Ji 
1 2 2(C^KLT*3i9. C 1 2 2 

vxmmmiz±^mmwmi i o43j;t;«2«:ro«i$i i 

2, 1 1 4/i-t.:^f^ih>K'l's'9^«it?rJfJELTI.^-5c 
[0 0 9 2] ^aw^yvy 1 5 0(D*ti|Sfi LTfi, 
^5^1 2 0, 1 2 2 i:i^i:«-J|sf*sffiffl$ixTV^S„ ;^^y 

m\'^httx\>^i>o ptd. ^3ro*/U^l 5 Of*. 30 

:^zfl) 5 2^:^^L-rJl^f:>'^^l 2 2 tm^fitltc^ 

^^tv?), ^3<^*/vyi 5 0 ICJi^^fflMS^ 1 5 0T^ 
^»t?>tuT*3'9. ;i0^aiSffi^l 5 0Ti:5^/wy (T^f: 
/ur) 12 0 ic^tt "btt/c^^mffiT- 1 2 O T t ;55««[h] 
8g 1 3 0 J; t) g^igg^tt-Sc ««lH]i^ 1 3 0 H 1 3? 
JS^iJirl^^tc:, mffitH 3 2 t^i^mSS£SSSfflro«*T:S 
13 4 ird^ibWiS^iXTV^S. 

[0 0 9 3] ±*:/V'^ 122 (DJigPRJ^CO— gBlCfi. Ill 
4{c^-r.J; ptc, -gOjJ^v^fc^ (^:^#«) 1 6 0;5S^tt 
btvri>.5, *&iBi'tt?f|5*f 1 2 4rortffl{cW:, g|3 40 

{cS^-Ti^JC. (SJ^) 1 6 2*5^(tt,ixT 

aS^l 6 2;eiSji^^iS;$Hrv^2.{iS{i. ±*:/Wi/l 
2 2;!)S*t)T:*r{c:fi[g-r-5 i: tro^<^±*/i^^l 2 2<^ 
TC*^^, ^3ro:j^yw^''l 5 oroT^^-COfitg-CSi) 
"9, ClcDit^l 6 2 tMIE||3©*:>'Wi?'l 5 0(75^:*:% 
^16 0 irJiiSiiLTV^So -gJ^Ct^l 6 0*3j:U!«S^ 

1 6 2Ji. ^i|s|-;«^;^jE©^S±#^lc:^O^i|s|.:^;^(OEE 

[0 0 9 4] E13Jc:f4, ;=^7'y :^^l 5 2cojfffi:;'3SrS 50 
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1^^) o^tttctt. •IUSI 1 2W{c«i^&$H5ffii^/U;tf 
^ fi. TjJ^/i^y 1 2 0 1 1 2 irtoBS 

^A^fe. T*:/v^l 2 0 i:tl<SSl)Kl 1 0 irroStF^. m 

iWS^ 1 1 0 (Dftljffi t im>&.mi 1 2 4 OF^M i: CDB^ia 
tJllfC^J^b-roJiix/i^sf,^). Oy i^jTl 2 6fCj:>), 
m®l 1 4^l!l^ciii^SO;4S#)■Jh$i^-C^^So 
[0 0 9 51 _hfSI«i^fii*>f>. ^i|s^;{f;^<^j3E;^>issa 
mWK^l 1 O i:«^?Bl 1 2. ll4i: 
•^•y-V -^^«ati:±*^l^^?'l 2 2;5S^CDJE;^)^^lt 
TJb:*-lcJf ^:/y :/^^i 5 2^}f-ro z.(Dtif>^:;^ 
7°y V;/! 5 2W}fJE:t)Sre^5i:, ® 5 <^lt:*c»fffi0 
(c^-Ti^t-^ ±*/V^ 1 2 2 0±SS755^ 3 COJJ^/V^ 1 

5 0<^T*St-S/c5{3:g*T-±:^l;i^tti-r'5o rro^^ffi, 
T-©^i|sf;^;^<D»Stt^|2l5 If, — ^^^tc^Lfc*^ d 
(7?ia{::*-^J: 5 tc, 'ffl/SKIKi i 0<offi!lffi«> SS^i 6 
2(DTfflJ;»)±*-ic{4e-r-5ii:/J^f3. «^^ttU:«'^«, 
«^WiKi 1 0(Dmmii^h. SS^i 6 2^ii;^, -^o 

%Z(r>it-)V^\ 5 0{c:?^^K$tLfc«l 6 0^j1^. 

[0 0 9 61 fm,^ mm^:^(J:>W.mz^'0'i(r)'&tii>^\> 
i:(ctif*i,{f. ^(D'E.fikz.T.'f^) ^^1 5 2 Oif JE;^j;4S 

m^Sl 1 2{a!|(Cf^J]:$tu5o 
[00971 iJi±o<tp {C:«^ ^ tLfcH 2 HifeFJfD-gf 

^b^^-fe v-y- 1 0 1 Tfi, ^ 1 ^jsfij^j t mmc. mm i 
12, 11 4r^ic-M4Lfc^m:^srmmiHiKi 3 orom 

ffitfi 3 2 (c i 19 aij^-t-2> - 1 ici t) . -m\:.wmms. 

^^ai-r-5::i:A5-c#^„ 'fejs, ^to^m^Stt, ^1 

[0 0 9 81 Sfe, i<Z>^2 5^1fe0iJcD-jK^t;^m-fe^^-y- 
1 0 1-Cfi, «[i(^ltU;«f;5^-C*>S^i|sl-;)tf;^<ojE;^j«sS#-h 
#UfcJg-g-|c, ^o/E;^)^i^Sli 6 2*jJ;u:§}:X:^^i 

6 0?r^bT;'cm{|iJfc:a^-r«il#^b-rv>.5ii:34>fe>, ^ 

[0 0 9 91 /j:*J, ^o»2|51SfiR|ro-^{k;^3g-fevi^ 
lOlT-tt. l215-C:T^Lfc^^^f£5 1 1 2 

^:T*/^^5^1 2 0 i(:offltt«mWl:i#^^®<^«^i:'^C-5 
i 5 lcl»fiic$ixTV^-5o m/EH- 13 2 T-Sd^ 

UfcmBE*so [V] i:/iofci:#^«|^-r2)wi:T?. ^ 

[0 10 01 dOi 5J-S:^#©«tg:65f!,vNfcA^Sd^Sr 
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t/. mn:^^f±'d^±^\^ti:\^''^o\zJ^W}ff:){zp]m'r^:i .10 

[0 10 1] r<7)||Jfe^a(C:ioV^T. T^/i^^l 2 

0 (Omm^^ 1 '2 0 T t ^ 3 cr>3^/U^?^ 15 0 O^IWdS^ 

1 5 OTi:0Df«l(O^>'t:*— i5^>;^Sri'J^L. ^>'t:*'— ^ 

[0 10 2] m^. nt'mi.x^ti-mitmm'^i^^:^m 

[0 10 3] ll]6(^. *^0.^<7)^3^JS^y!)t LT(7)^5|Sf 

xh^o mTj^-t^xo^z. w<7)^5pfm?&^mv':^'7^A2 
0 0 m%i:?t±'r^mi^m^'f'm(om^mm^ 9 y 

^ 2 1 0 ir. 2 1 2 tcBfS^ttfc;^ ^ 

y-/wi:*i5^>'>57 2 1 4(cfff@^ttfc7Ki:;&^e>7K*y :y 
^:^;^*S!fjgi--55feSS2 16^. 5feSS2 l 6T-®[5g 

^21 0{;i32^^^3|6f;^^;^#t|&ii^2 1 8 :^5p4m?i&;^ so 

2 1 0t^hm^^MziS:;^^9Vmz-^^^mm^:^ 
SMiiigS2 2o'i:^<ix.^o ^?>t-> ^<Dj^3|sf«?&^« 
iy7.'rJ>.2 OOtcfi, ^5|s]-;^^;?^#t*&ii«&2 l 8<^]^cp(c 

mitrnm-^i^^ i m^so^^^ :y h 2 3 

Otc5lt)5Z^4*xT. r<D«^M^fl]:x;n5, h 2 3 OtilJ: !9 
[0 10 4] mmnM:^^ 21 0O1t^^cov^T15t 

CI, -^Oir/W^, m^KI^2 4 1 .t. ^om^SI^2 4 

«i: UT<DT>— K2 4 2:JoJ;U^;^;y— K2 4 3 i:. CI 
Oi^vK-r ty^«f5g^M{l!l:^>bi*^ooTy— K2 4 2 
:fcJ:U^;^y-K2 4 3 i: T-^5|sf;^;^*D J:U^^>ft:;^^c7)iJ<t 
i^SSrff^f^ir/N^U-^ 2 4 4, 2 ASt^^y<l^—9 

2 4 4, 2 4 SO^I^ffllltCiEa^ttT/— K2 4 2:jo<tT/ 
;^y- K2 4 3c7)Sa«ii:?i^'5*««2 4 6, 2 4 7 t 
(Cct t)lS^^ttTl/^-5o 50 
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[0 10 5] mmnm.2 a i f^. m^M^^i^m. m^. 

x^y). m.mm&.xAmi:n%^m^^7r^'ro r/-v 
2 4 2:^o<tI;?;^7y-K2 4 3^i. m^m^mmmt^hfj:^ 

^XU^\^fz:^—'^-^^9 x2:;^\zi:^W^^^fiX^^ . 
ffitD^M b ^ -g-^^ SrSi^ U ;^ - ^ o ;^ 

omfi?Ki^2 4 \m(omM^i:nm.mz.m^^hiii\^x\^^ 
::<^mfl?a]^2 4 1 try— K2 4 2*3J:t;?:*y- 
K 2 4 3 ^ fi. ^1 mMm(o^ 9 J — /uir 5 (omM 

Ki^i 0 <b 2ocom^^i 2, 1 4 ^p]1So:frfetc<i: fr^g 
-g*$tlT:^59. ry — K2 4 2*5J:t;^;^y— K2 4 3;iS 

[0106] ry — K2 4 2{l!jcr)ir^<l/— 2 4 4(C 

ft. am^^y :/;6s?F^^^*xT*5«9. cc^y:/i:Ty-K 
2 4 2 colS ffi h xmP^iS:^ <r>m%m 2 4 4 p ^mf&'T 

tf y—V2 4 3m\(D^^<i^—9 2 4 5iZh. 

^^(DVym^^^tX^X^V. :L(DV^t^y-V24 

3<Dmmtxmit:^:^(Dd^s&m2 4 sp^m^-r^o^ 
[0107] Ki±mm i.tc<D7bmnnm.:^ 9^^210 

(D^—±7U(Dm^Xh^t^. Hl^tCf^i, ^y<\y—^ 2 4 
4, ry—K 242, m«?Kll^2 4 1, :^y— K2 4 

3, ±y<i—9 2 4 5^z(Dm\zmmmm\^x. ^(o 

i^fiy(^A«te2 4 6, 24 7i^iE«i-^wi:(;icfc!9. «S 

5pfm?&;^^:y^ 2 1 OfHt^^t^TV^^o 
[0 10 8] ^5|Sf;^;:^^*&jl{gS2 1 8(1. efeSS52 1 6 
tmPtnM:^^ y^ 2 1 Oory — K{l!l:35f;^AP2 1 0 
a ^SrSCtOT**>>9. S^fl. T y - K«l:J?f X A P 2 

7UK^^u-c^5|sfmm;^i5'yiJ^ 2 1 0 60^ 
3pf:^;^{W(D«^ogiL^Sl2 4 4 p \z^^mm^f\^x\i^ 
5o — «Si|s|-m?ib.>^i$^5'i5^ 2 1 o<7)Ty- K{iy;^:^m 

P2 10bfl. HI^LTiV^'^^^/}^— Kfcg^^ttr^s 
/^KS:^UT^5|SfaM^^:yi5^ 2 1 0 

«^ffii»<^ssi«m2 4 4 p mn:^:^^i^mm2 

[0 10 9] 3feKt52 1 6fi. y ^y-zv^^^^ftiLT- 
K^k^^^TKm^^i^SiS (tuiEUyt^ (1) ) tZLCO 

(2) ) i:;ii5fx/^:h>ix^5«cKlH5 2 1 6 a 5fcK^2 1 

6 aT*s;r^^i•T^-^oTv^5--g^^^:M^^Mt;l*^:S^^ 

$it^iy:7 VRi&&i2 1 6 b i^y FS^SIFI52 16b 
X iy SiJ^-^ir-f { c ^ o T V ^ ^ -Sefk;^^ * k ^ ^ 
®e^bSi^^^2 16c i::6-^«^$ixT*D»9. #?F(S2 1 6 

a-2 1 6 cji. m'=tmn^=^y h 2 3 o tmm^ix^x 

[01 10] m^MtS^^ h 2 3 0 (1. -v-^ a 3 
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^Sr^^frf -5 CPU232. CPU232 -^^M^l^^ 
, *Si^^^>^&iW$^^^cROM2 3 4. |llC<CPU232-e 

^mf-]E&C-CefeK^2 16 a, v-7 hSJ^:g|5 2 1 6 b *3 

t)^— h 2 3 8 ^^ii;t5„ 10 
[0 111] 116 T?{iTy — K<iW;^^Sco;^<Sr 

[01121 5 Ly^:«^jS;<o«^f|J^al3-= y h 2 3 o 
C P U 2 3 2 (C J; o T , -®?^t:^^-lr V1M ^ roffl;^) 
{B-^(:ilS;i:-C§feKt52 1 6<75efeS^2 1 6 a , v-^ 

jc£:;§l5 2 1 6 hioiiif^^AmtS.it^^2 1 6 cf)mm^i^^ 
[0 1131 ;i<73*f^y ^y^:ff:^(D^«:i:nf£omm^^ 

jgbll=fT$tvSt<0-Cfc5o CPU2 3 2{*, An;3adS§B 
i^^tL^t. *-r. -®f<t:^^-fe^lMo«jEfh3 2*- 

e><Ottl;^mjBES:, -Sf^k;^^iSfiDi: bTRAM2 3 6 
lc*&iSfi-rs«i3gSrtT''i 5 (^T's'T'S 2 5 O) , j^VN 

S 26 0) o B»f:e<^igSD O f*. T/—Ym<0 

;)!f;^#ijffl*^ 8 o [%] L,r31teU-CV>S*W=T-e, 
2 0 [p pm] ©filSrirSo 

[0 114] ^t.v^-yT'S 2 6 0-e. •t<75i^mLfc— 30 

[0 1151IP*>. ^^T^y^S 2 6 0-C#^^J^$tv5 

t , C P U 2 3 2 (i. gfcKS 2 16 (n)U^m\Lmi^'^ 2 
16c fdflJ^^m-^-^i^oT. gP5i-^jbSf£;SC 2 1 6 c-^ ^ 

S 2 7 0) . n^mcW^Ml 1 6 c 10 0'C~2 40 

;^^JgStt^g;T-r5, ^ro^. *aa« ry^jf— >'j \z.tSL 

[0 1161 7.7- y^S 2 6 o-c, 

efeK§§2 1 6>i-?>B^-f-2>-^{k^^j§s«3a^-cfc2> 

ifiMt^tSr CPU2 3 2tt, SaaSr ry^? 50 
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[0 117] ^J.lM'&\^f^iib\z^ w(^^s^%«v-^7^ 
mmmm^^^^ -y^ 2 1 0{::tt?:&$ix57K* 

i»Ji|tmL, ^Oi|^ltll«SD*Sglf5feffiDO£i±<Oi^)SS 

&K:^2 1 6<Du^m^tRmn2 1 6 

^iisftt?|b,>^^5'j!' 2 1 Olc:W*&-t-^*^y s'^;^f;^(0— 
[0 118] /idb\ Sas^^-^^bSJcS^gP 2 1 6 ctciov^xefe 

2CO + 02^2C02 
2H2 +02-»2H20 

[0 1191 r 5 UfcSg<bStS<^iS«> 3ScSr;«f>^4'(--^ 

tvtt, mfmm:^ ^ 210 (Dm:hm&%:tz t A.mi>^ 

hit. u^mtRp&mzisn^^9i.(D^pi^^^&^&-^ 
[0 12 0] *fc, cro^3*jfe^?y-c«. ^^mtRiSi 

g|52 1 6 c-eroB*:^)^^^«firoS!lfflilcJ; 9, 5S:K;^J^ 

^^mitSi!:S-U2 1 6 c<^^f£;mSSriS< Lfct>. 
3S:K?F15 2 16a cDSff^iaS^i^ < Lfc ►) . V7 hSJ^^IIC 
2 1 6 b(DS:i^^t&^^$iJ^Ufcf3-r^«^{wJ;oTt>. 

[0121] /<ejb\ >5.7"s/:/S 2 6 offim^izm^'^hix 

(steM*. fttj^Eas. ^^mmm) tw±^T^/io-c 
jgjii4m?&^ ^ s' 2 1 o-«(Oi^#«^*«i^P'<5 r t 

[0 12 2] tr^-e. HUlS^l*J<tT/^2^i60^J-flft 

m L.tL-mmm-^>'^ 1 . 1 0 ni, -^^t^^d^^ 
Lxm'&(Dmm^mi:m^x\,^i>7!)^. z<Dmmmmiiiim 
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[0 12 31 j!»:i^<t5*:^j£-C'b^^a®SSr^x. 

■l^ g #<DfiS ^ ^ X. ta^S Srl^S-r S ii-a-<^ A#:6«J 

[01241 010 *^!^©M4||J6fi^!)i: LT<Z5— 
^-fkj^^-fe- ^f- 3 0 1 <OfiS8)f[5lllT-fc2)„ 11 1 O ic^-r 
rro— Kib^ig-fe^-9-3 01 ^ l 

1 i: JttS-rs t . ;<f;^^KAiaB§ 2 8 20 
JDlSil:— 3 0 3Sr{t;?.-Ct^Sj^:dS*ia-r.5o 
f^t — ^ 3 0 3 tC(4, -JiicmiteS 0 5 i:;^-^ S/^3 0 7 

1»bT, -fevf-g^; '>;fe<i:t, m»Sl^l 0*Jj;tJ5 

msi2. i4S:gif^s^ mx.\-i. sonc) fc^jisu 

[O 1 2 51 JnH&l:— ^ 3 O 3f4. ni^S!<?? P T C t — 
^-e*>?>. /ifc, dixH, PTC t— ^'lcPISt<^-Cf4 

f£<^^ =.^uj^m. ^-^>'m.m^mM^. Mm-x^%?> 30 

[01261 :i 5 L)t«j5S;(o-^^i2^^-fe- vi^ 3 o i -e 
{4. *p|^t— ^ 3 O 3(cj; •9•^r>'■^^g#^D^a|£$ri^^^>•£. 

05^*. JOfSit— 3 0 3Sr^^fc/j:i^t.©t-lt'<T. m 
[0 12 7] APlKit-^^itfc/iV^— ^jt^^-fe 

^i^o«i.a<4s mmm.s. t i^i c s o [t] hu^ t s :i 
[0 12 8] $fc. ^^i^o-^^fb^K^-fei^-th-c-tt, m 

S#-&tc:{±, 1 0 0"CtJl-tt:iAPfSiLT'bl^;iS|£t-rr-5 
igSffiffl, Ty-Kll!l*ti|sfj!f;^roffiJ[. ffi;^. SSSrt 50 
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[0 12 91 ^(Dmmmx't-i. jp^t— ^^tt, mm^m 

[0 13 0] BufE^4^i£0ijT-f4. iP^ t — 3 0 3 {d 

mm&^'&Tm\z^m\.x\/^t:.ifi^ ^i\,\z^^x. mm 

Wmzm.ir^b\zii'0. -fe^-y-g^coMMSriST^-fr 
LTtxtV^ J:#:6t)f:i«. 111^*4 L^iV^;45, ^&m.^Ui{i 

2 4rotf »-«fc8SS:t9:»t. ;i<z>Jft8S{cj^i|sf«;?t6,;^ ^ y ^ 2 
[0131] *BB^<^^5^^g^!)(:lo^^T^^>^^cIft0^-r 

-Cfo;5*Ri|sf;<f^fcS-r5mffil 2<o»5«Efilt^5•*Si«i^^^SS 

A^m<r>-m\:m.m'^>-^3 o i tistJinc-c, tsii 

•r-Srott. — ^{^:;^f^-fe>'•^^roiaSS^.l 4 0~ l 6 0 

[0 13 21 -feVf-OfflSSrl 4 0~1 6 0 CC] ^T? 
i§«>-5i:. mfiii 2ro«g!Etoe^<o^®{cK«Ufc— 

*S-C#5„ /^i*J, iOPfSit-:? 3.0 3tr<t5iDf8i^rBl»4> 

-fe^>'1^o^as*sl 4 o~i 6 0 ra jci/fofcm, i$j- 
[0 1 3 31 /*ib\ :i 5 \.tL-mtm.m-^>'^^m^ti 

[0 1 3 4] ttiPiELfcJ; zcDmsmmmizi:. 
ixti^ -fe ^'IJ-i^taS^r JDfSi t — ^303 l^mMiz 

mm-r^:z.tizx'o. mmi 2(omiimzm.mvtz-mt 

[0135] 9:lz. *llH^cD^m{b-a-i^^ttl^®*3<tV 
lg;ilTyw=>-/w^^m^fi(;i||i^-5m6/iu^LMi oHig 
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10 13 6) 121 1 1 :$:^m(om6mMmt lto^ 
^ y — /v-fe v■t^^{ixy^:p< i^ J —)^m.^m-&^m. 5 0 1 

^ y -/wiSSiWS^a 5 0 1 tt, ^w^(r>^m\'c^m^ 

— /u-fe^'lhS 0-5 i:, «d^$!)«¥^=:s' h 5 4 O t?r{i;t 

[01371 ^ ^ y — V1h 5 0 5 f*. ^1 Il3g««j(0 

— ^-fk^^-feViM i:^^i$;cD^^?f|5^J5|^— Otro-^fc 10 
-5c Lfed^oT, ^6^J£^i|roy ^y— /Hr:/1^5 0 5 

«^^CoV^T«. l^-ro!i^#S:#L., ^<D|ft|gfi^B&-r 

■So 

[0 13 8] mi iic^-Tipt-x dcoy ^y— /v-fe^' 

^^5 O :!^/Ui?'2 0, 2 2 (C^lt t)il.ifc^^i±iC^ 2 

OT. 2 2Tfcmftwtwgi^$ti-, m@i 2, i4rBi(o 

So cro«jaEfh 5 3 2 m^Mm^^ ryhS 40 {zm 

^^ixTiot). ttfftfs 3 2;4^e><D^t-f■^4m•7■^!l^»^= 20 
•smi^i 2m<^:t-/^y2 o(Di!^mi^^2 oTi-i-^^-f-:^ 

2 2Tfi:?'9;^®i:/j:SJ: plcfljEffs 3 2*s^iBg$^^ 

[0139] m^M'^=^^ h 5 4 0 tt, o =1 

b'';=.-^&4''L^i: Ufcl^SlHl^t LT«^K^^^. Pb< 

^Sr^^f-f-SCPUS 4 2 i:. CPUS 4 2-C=&®?»» 

^d5^fel&«^$nfcROM5 4 4 |^C<CPU5 4 

B#e<)(cK;^^S# $ix2)RAM5 4 6 y y — 7Hr 

-^^5<^«i^|+5 3 2-A^h(Om'B-i:At>-r^Atlfil^m\3\^ 
548i:. CPU542 X'<D^nf^M:iZlt- CT^«a;<f 

(±i;'3MaiHlSg5 4 9^Srli;t-5<, 

[0 14 0] i^iz^ 0 \.xm^^i%tc?( ^ /-/\^mmm 

mm^i^^t. mmi 2\zi-i.:^mi)K mmi 4izn:kn. 
'p<ommtmm^ri^^ti,zt£^t>^ib. ^mmi 2, i 

4ro««?Sf)Ri offl!l©«®-rffiSEUfc^ (6) *5J:U5 

(7) T-^-f-^JSdStf'St^tl-So 

[0 14 1] rroSJ^Cfi. 7k«i:®S^i:^^3|sfi: LT^ 

1 4ra(c«, jem:^j3is^i:So M«ffii 2.1 4mziss 

(Open Circuit Voltage) OC V-^MJfeJSmjEfcSVM* 50 



i|#H¥8 - 3 2 7 5 9 0. 

26 

M:&1^«JBE^i:iqifiix5c u^*, «^^tB:^;^tcy y- 
>'^^s^gffi•r•5 1 . MmH i 2 , 1 4m\z±z^mik{i^^ 

/ — /v*sm#¥KB[ 1 O LTimi 4 co«<K!W 
1^1 0(|i]cO^3DT-®ESirSJ^;U. mffil 4ffl!l«D«fi[SrT 

.[0142] tE^«ltti;tf^;^ coy ^ y -/kds* t 

12. 1 4lSHc^CSM«j«8^«ffOCVi:<D|B#Sr^ 

^-rs^^^^im 2{c^-ro m^^s #y ^'y-^i'iss 

tc*5it -5 5l;feiffi^mi£o c V ^^Jp-r 4 @® (D/^ y^y 

J;5{-. 1. { 1 5 2 k P a } <DS^-Biab:<f;^(;:*f 

LT. 1. O^BE { 1 0 1 k P a } , 1. 5^11 {15 
2 k P a ) , 2 . O ^JE (203kPa}, 2. 5 MiE 

{ 2 5 3 k p a } (D^'m.^^m-r^mit:^:^ ^mm i 4 

'II!ltcf^ffi$-yrfc;|^li<?)t><^-Cfo.5, mi 2<©j/7 7d»^> 
»5<t5t'^ fe^tH:*r;^C)y iJ^y-zvo^t^jiSfft < 

(cotv-c. 4®!S<^iro4^ffiT"b^Jfeiffi-?-«J±OCV{4 

[0143] ;>< ^' y ->'t'|gS«I^^S 501 Xlt. ^ 5 

5, C<^^mfi-§-J*, A;^*!iSlHlSS5 4 8S^:^LT«^■ 
flJ|»^=S' b 5 4oizp<ti^ih^o m^mm^~y h 5 

4 OT-tt. CPUS 4 2*^ A;^$HfcM»SS^mj3EO 

cvic^ftr, ^ie>ROM5 4 4^:I|51tLr^^^)^^ttl 
:ff:^^<K>yi^ y—^u^mtm&f^5 3 2 {c J: tJ^^ai^ix 
5M;»^^«BEOCVi:OH#,=Sr^Ljt^S'^. ^y^« 

mi 3\,z7f^-ry=7y^^mL.xnjt^-r^^ ^ 

^**!>. **7ty ^y— >'V'«SS:ttl;ti*a!aielSS5 4 9d» 

[0144] ijtiifteg Lfcsiis««jroy ^ y -/vffissd^ 

i^es 0 1 icittti. Tk^y s/^;«f^tc-^:stb5y ^^y 

[0145] Z.(D:f-^ J >'-^ 5 0 5 T'fi, 

S^m;!f;^ds#t*&$tbSm«ii 2 ttS*MHy<?5m«i 1 4 

i)i:kmzmn^ixfciikmt^£^x\^^^A^h. ^(ommi 
4mizm'i^£:ff^mA^^wn?><ii^^7!)'^^£\'\ r<D/c 

[0146] /i*5. r <D|iii6^»|(oy ^ y-/ummm-&m 

SSOl-Cfi. mSEffS 3 21CJ; tJ^ttl^ttSBSSScSS^^. 
«jlOCV«rA;^»*a;aiH]SS5 4 8 ^:^LTi?^5^^, ^ 
*ROM5 4 4tC|E«LTI/^S-7 5'7° (t«lx.fiia 1 3 tC 
^i-^yT") Sr^fiSLTfi^iglffl;5f:^4'roy ^y— /i-jgS 

m:ti-r^m^t\^tz7i^. mjEths 3 2jcj; u^tai^ti-s 

MifeiS^«JEOCV;ds^^M<tt)/h$V^tt. fiJ«lttJ;<f 
h 5 4 OtCjoltSROMS 4 4JC^«)Bf^1»?rlEttL 
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iSffi^miEOCVtSrJtiSL. ^S!cC^®JIOCV;d5m • 
JEO C V ;65^^{it J: 0 /J^ ^ V ^ t # IC flH U^/]^<Dm-^%: 

0f:^ii:tt. r ^ y — /wig^SO^^® 5 o i 

[0 14 71 Sfc. m^^yW^^y h 5 4 OtCf^^T. 

mi 4 iZ7iki-m^m^5 s o «r«i;t-5«^t»is-efc 

5o m^i-Si flJ^OSg 5 5 0 fi, aWN'l^— ^ 
5 5 2 i:. Z.(D='>'^<\^~-^ 5 5 2(Dy'^:^<DA:fd^^ 

^^5 5 6, 5 5 8 t*^hm^^tl?>o -5rU-r. n V/-? 
U'— 5 5 2CD•r^'•:^;^<OA:^«^{C{4. mtEfiS 3 2 
«sSi^$tLT*Jt). 3 2*-e,(Z>fi-^>iSA;^$K 

5, •ffl;fftf5 3 2«. S^iB^ttj;«f;^'t>ro>^y— /ujgftAs 20 
< ite tcoixT W;^«]BE3iS/jN $ < S e> , 3 ^^^n* u 

-^ 5 5 2<^y^9;^<OA;'J«^(CA;'3$t^SBff^(^S« 
3 m o 1 %) © t # ICimBEfl- 5 3 2 t> ttj;^j $ 

l/^/!i^>ctV'>;Cii-C=>:/^'<w— ^ 5 5 2d^^cottJ;^AS^ip 

=3:/^^•^'-^ 5 5 2Ci-^^-:>-;^OA;'3dS^^tc{*. 

5 5 2(7)tti;^S«^d^ejttLU^>'KDjf-^/ji5(±i;^)^tv. ;^ 

^ 5 5 2<D-x'^:hx(DA;^i«^tctt. SipmffiJ; tJiSv^ 
mff*5A;tl^ti-2>*-P3. = 5 5 2<^ttJ;^*S^ 

[0 14 81 :i(DXj\zm,^um^^-yh5 4 0izitx. 

[0 14 91 til -51?. r(D;<^'/>-/l'iSS»JSigg5 40 

iJ-5 0 5 iJl^cy ^y-/wiSSi->!^-r'5 

7 (OHJSt^JT-fo 5 ;^ ^' y — /V-SiaffiiJ^^E 5 0 1 50 
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B h \.Xt^\zW^-ti>. 

[0 15 01 mist*. ^<r>%imMm(r>:^9 j—^vm. 

ssij^iga*5tfxs^ /w-fe>'f-5 0 5 ^(om^co 
«[[t&^^j^-r5iiiB^iii-cfc€)o '^Tmw\n:^^ 
m.mm.mm. 5 o i b me iiJ6^!i<^^ 9 / -/wjss 

-fe•:/1^5 0 5 BtOia^5rI^tl5-r.5?fiSi^gPmffi5 6 0^ 

au^se 5 0 1 B row^ro 5 6 iiJifi»j(0;>« if J — /u 

iSS[ffiiJ:^^g5 0 1 tlsl— <D«^iS;(^oUNT{i, m—(Dn 

{4. tuxE UfcS 4 HJSeiJ t LT<D— Se^k^^-fe ^'ih 3 O 
l(0«^Sr;^^/-yHrV-!h5 0 5 BJC^ffl L;tfll^S;T? 

[ 0 1 5 1 1 H^-rs i 5 roy ^'y— /Hz-vi^s 

0 5 Bdi«^5)aSISgfi^«5 6 0«> -;<f;^flSAji8S2 
8irta;g$ti-5^iP?^t— 5 6 2 rroJD^t— ^5 
6 2^::Sigg$^^5mj!l5 6 4 t;^^ y^5 6 6 t-h^hf£ 

^m^m^s 6 3 i:*^e>is^s;$ti.-rv^-5o ccojasiitfi 

a«5 6 0{4. S*L/iV^$lJ^^JgtA^e>«D^g^!S^g^tT 
::<^>;^-1' y^5 6 6Sr;^->'/:;a-7«iJ^SlLT, ;>«^y— 
•feri^■+^5 0 5 Bg#. iJ^?^*< irtaWHKi 0*5J;U?« 

1^1 2. 1 4Sr0f^ias (fiFyx.«. 8 o"C) \zum\^x 

2 , 14 t) f 

rL*v^F^g|53S^>4s;«<;S2,r ir^-fe 1 0 O'CWTir-f 

[O i 5 21 C<Ogg7||JS^!)r-{4. JD^t— ^.6 21CR 
fSMOPTCk— ^'SrfflV>fc:;iS. - (OPTC t — ^'l^lKS 

1}]mx^^h(OXhix\f.if<r>i:o*ih(Oi:m'^^Xh 

[01531 tA±tft?^ L/tm 7 HJfefifjro^ ^ y —fx^ms. 
ay^S^MS 0 1 BfcitT^fis iDfSit — ^ 5 6 2(CJ: tJ-tr 
^i^g#<^taS755gff^ja^{c$y^$ix.5:<)=-^. ««1 2 

ioir/mm 4T-cDjiigL.fcs: (6) *5it/ (7) (c;^ 

IKI 0^]ga§Lyc:^(7>miH 4T-<7>KJ^:i:5:. — ^O^^ 

/^^ J: t) i«#tS«w^W-r 5 i: ^^X-^ S, 
[01541 /f *s. B 7 Hifefirjro^ y -ywffisay>e^ 

a: 5 0 1 B -c 1 IISSfiry(7>y y -/biSSffly^igg 5 

0 1 tmmzm^um=^^^> h 5 4 0 icftx.-c¥ij^[Hi8s 

[0 15 51 f^7 nmm<r>;A ^ /-f\'^m.m'&m. 
s 5 0 1 B T'fi, taangsmis 5 6 0^, m^KM 1 0 

ic*t LT8^;^til;«f ;^fflS<7);«/;^«EAii8S 2 8 \z^m. Lfc 
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[0 15 61 ^iz>i^?tm(of^s(Dm:mm-r^h?>?''$' y— 
^^m<Dm 8 mMmco;^ 9 / — yv-sssys^M 501c 

<^>«^«5«liiiSSr0iJ^-r2)|jiBJ|ll-eS>5o Il8||jig0ijrop« 

J —fv^sM'^^m. 5 0 1 c ^6 siss^ycD^ 9 / , 

T, ^ 8 ^iS«aj<D;^ y -/vjesaij^^S 5 0 1 C©« 

5 t.^ 6 ^ ^ y -/l-SSPJ^^S 5 0 1 i: 10 

[0 15 7] mi 6 ic::^-ri: P ^8^1g0i|(D^^y 

—f^WtSM^^m. 50ic<75y^y — /v-fe 5 c 

x.^—m.\\LmM^^^mSim^ 7 of*. y 1/-5 7 2 

y 5 7 2<DS,^5 7 4 iSfet^S 7 6 td^fj 

ai!ffi^^2 0T, 2 2TrBl{-miEti-5 3 2 i:afc?iJi:;i2>J; 

pSigg^ttTdot). y I- 5 7 2cOg^^5 7 4i:®^^ 

5 7 6tt, ->y— XtCggS^ixTV^So 20 
[0 15 8] y V'— 5 7 2:SS:;r7(Oi:^fctt, y u— 5 
7 2tOg,'5;5 7 4(igli:/i"9. ti:J:^i^^2 OT, 2 2T 
ra^-fjffifet^S 7 6^ig|gf-t-5„ rot^, «JBEti-5 3 

2tc:j: ijigiaj^tvsm^iMtt^ s^i 2. \ Amnmm. 

^^«JEOCV tJ^iSo y 5 7 2dS;*-i'(Di:t(:: 

y W—S 7 2(Dg^,^5 7 4ttKir''it). ttJ;^S«-?2 
OT. 2 2TraiC®fet:g5 7 e^SM-rSo 
ffitfS 3 2(CJ;iJtfettl$ix5«teMtt, e^5S5 7 60 
M«g^=-ro«e:^ i: 5o y 5 7 2 y 
h 5 4 0C<^m;^*Q!aiaIif§5 4 9CtCgigg$ixr*5»3. 30 
a^^$lj^3.ns/ h 5 4 0Clc:±oT|gW)$yffli^ti.-5, 
ib\ «^F$IJ#^=3/ h 5 4 0 C{4. Ke*JlC{i^6|l 
JfeOHrom^SyW^^s/ h 5 4 0 ro«^T*fo5„ 

1 0 1 5 9 1 ^8 igig^y<D;>« ^ J ~fvm.wm^^m. 5 0 
—/y^mjsm&^m. 501 c(z>«^f-sij^3.::i ^ h 5 4 0 c 

s e cS) icy 5 7 2Sr:^i/^;t«;^7-rSfi-§-Sr 

[0 16 0] ^ /wiS^sy^^as o 1 ctt. y u 40 

5 7 6/55;^tilffi^=-2 0 T, 2 2 T;!i^f>ig»f ^tt. mjEtf 
5 3 2lc<t •3i^ai$ix2>Siim5«®l 2, 1 4 ^^CD^ 

ay^iSes 0 l tlll«lcLT;V;^MAiiS&2 s^i^ittti 
;y;^^,ro;^ ^/_/v^;|^t±i-r2.w t;65-C#5c y i^— 5 
7 llfi^-^ 7 4{iW) ©tttCti, efetSS 7 

6;6Si^ttJiffi^2 OT. 2 2 TJC^gigg^tl,, ftJEffS 3 2 
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[0161] Lfc;55o y -/w^say^^a 5 O 

y 5 7 2 Sr:^:/ (S-^ 5 7 4 fiffl) i: Lfc^^ti-e, 

ttEEft-5 3 2{CJ; i9^ttjilST-2 0Ti:#H:liffi^2 2 T 

rom^i^. i-''i*p*>ffifet:^5 7 6<DMffi^^r^comte^^ 

:^*!l!aiHl8S 5 4 8 C \^xm.=i-WU=^— 5/ h 5 4 0 C 
tCA;^^n^o mi^$lJ^^-5' h 5 4 OCT-fi, CPU 
5 4 2C;as. A;^^Hfctttea<0(t-^(c*l-LT. ^-feR 
OM5 4 4Clc:lB«LTV^S^<^iil;«f;^l3(^— gf^t^^ 

«Si:«Hfh5 3 2^cJ:•)#^iJ$^^5«^^Mi:Oll#Sr 

;^A£!;aiHlSg5 4 9 c;ei^6>ai;'3-r5„ 

[01621 IJi Jifiig Lfc^ 8 ||}S0!I<7>^ ^ y —A^Wt^ 
ffl^^g 5 0 1 c(- ittfi. ffi*/<e«^K<D-i?^k^^^ 

5 7 0*siSx.-5y 5 7 25r;*-V:*-7-r5>t'{t-e. 1 

[0 16 31 /j:*3. W^^li ^\z.-^%K^-m\\LmM\:. 

m-g-ictt, ms^jgfisijcoy ^y— /Hrv-y-5 0 5 cic^ 
7 ^iife0y h \^xmm UTtia i 5 ic:T^-rtaftii«s^« 5 6 

OSrfi{t505*s»*LV\ 

[01641 118 njsfi^a©^ > y -/vssffly^sg 

g 5 0 1 c r-fi. m 6 ^m«?y(^y ^ y -/v-jtsay^se 

5 o 1 i: (^^fc, ^ y — /K^-^fflfcio^— gf-fb^K^co 
^^t^^c*5v^T> w^^j^^::^-^ h 5 4 0 c-e«jEtf5 3 

2ICJ: iJ^^ttl^tl-Safi^S:, 5^i?>ROM5 4 4tc|2lS 
LrV^2)-^S/7° (mi 3^fcf4lil2(C::^-r:J''7 7) ^# 

«Sr*J6, crojR^^W:ti*Q;SlHlliS5 4 ^ii^h^fi-^^b 

mm^'^x.x. ■■;Htf5 3 2(cj:t)i^m$ix5ffifii^^ 

y y -.'Httiiffl{c^^$ti./tBif^(?5m{ii:^*fc{4-^ 
ttl;?f^(cy y-/w;d'-Bif^it^i^±*fc«-SE{b^|gds 

a£> fiSJxfi, ■B^SiJffli^^y h 5 4 OCtCjoJtSROM 
5 4 4 CtC^«>^ ^ y-/Vtfeaiffl<OM^ffit-Sl^l2^^ 

i^aifflcoBf^fitt^lEltLTiJt, y 5 7 2C»;*->' 
;t7(cf£;c-C^*^0f^tei:miIff-5 3 2(c:j:'9^m^ 

(c«Hl/--</K7?{S-^^ai;/3*!!!aiHlgS5 4 9 C/!l^f>m;t)-t- 
5«fiK^. «^$y^^=^ y h 5 4 0 c icnx.-cm 1 4 (c 
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^-r*ij«iHiBS 5 5 0 sr ^ ^ y —/I'mmm t —mtmm^ 

10 16 5] j!ic(c*^ig«>^ 9 <Dmmm<o;* 9 J — /VS 

j6fi»jcoy ;?/-/vjgazay^^e6 0 i trnT^^yf-^ j — 

/b-feV-lJ-e 0 5<D«^jg,<D^BS5r;^-riftMli|-C*)S, ^9 
3liS0>J<D^ 9 y — >'^^ 6 0 5 2 SlJg^d*^— K 

^^:;^*■fe>-»^ 1 0 1 }imiSL(r>^m:^tm-<D%(o-Q^ lo 

<om'^(n> 5 *>|| 2 *ife^!)co-®?<l:^^-t: ^-IM o i i: la) 
[0 1 6 61 lai 7{c^-rj; ^d, ::<^y ^y— /Hr:/ 

f-6 0 5(i. *:/l'y2 0. 2 2iC^lt55ixfc^^t±l.iffi^2. 
OT. 2 2TfC«^e<JfcSigg$tl,, fflffil 2, 14WW 

(^m;^) ^^ttii--5«i±H-6 3 2^{l;tTV^ 
•5o ^<C*5s 2{l!l(75/i-s/V^2 0<7)i^mdS^^l 2 0T 

tt-^-r :^ft»;iilii-^-5m^l 4{|i]0;^:/wy2 2 20 

<0;^mflS^l 5 0T{47°7;^«i:/iSJ;'5t-«iBE&f6 3 

2*^g^)iS$ttTv^^)„ z.(Dmmi.. f^6mmm(7:>;^ ^ y 

v-t^ 5 0 5 (DmZif 5 3 2 i: ID C t><^;X?$) t) , M 
3 2jcj;9, m«ii 1 2, 1 1 4P^tc:igfeCS^i* 

ffi^=-mjEo c V i:mm-r^o 

[0167] t)^A^^m^(7)m 9 iim«^!i^^y y -/Hr V 

^iz^ m2mi&m<o-mmm±>-^ 1 0 1 tmrn^z^ 

111 1 2, 11 4Wt--^^UfcgiAfeS«^^mjEOCVSrm 
jEthe 3 2tci9:^ttli-Sci:{::J:!J, IS«lta;!tf;^>f 05 
;^ y — /wS:i*MfiT'^^tH-r S C i: d^-Ct 
[0 16 8] *fc. ^9^Jig«Rj(Dy ^y-/vi@saij^K 

S6 0 i-cfi, 5^2mMmtmmiiz^ mjEtn 3 2-caij 
jeufcaBEdso [V] tt£i>t^i:misiv. -two 

[0169] $e>tc:. B9 J^iS««J«o;|< ^ y — yi^iS^WS 
mm. 10 1 tcioVNT, TJ^:>'^^ i 2 o comtHiC'^ i 2 o 40 
Ti:^3(D*/wy 1 5 OtO^tWffl^^l 5 0 T ir (^rB^OJ-T 

[0 1 7 0] ».iz^ :^^m(ofsi o(Dmmm-ch^?^'^ 
y -yi^i^say^^a 701 ^c:o^^-rtsiBJ■r-5„ mis 
ti, Bio iij£Fy<^y ^ y -/^-mmmm-^m. 7 0 1 ^« 

mv';^xA7oo«, m%^%±-r^mt^mi^^w.<Dm 50 
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^5'^'7l0i:, — /v-^ 7 1 2 (Cfl? 

e^ttfcy ^y-zL'tTkiJ'Vi? 7 1 4^:l|fe$i^fc7lci: 
*^<b7k^y 5'9^;<f>^5:M3t-t-Sefe«^7 1 6 
7 1 6T-SJi^$ixfc7K«y s'f";<f^^^i|Sf;!f;^i: LT^ 
nrnm^^-y^^ 7 1 0(c2l-5B!|sF;!!f;^«l*&ii8S7 l 8 

izmi>mm:ff:^mtiim^ 7 2 o t . ^iisfmite^ ^ y ^ 7 
1 0 (Dtiit>^'=f- 711a, 711b m<om&.&^m'^-t 
5«ffitf7 2 4i:, m^nmi&^'^y^7 1 o<oiii:fjm^ 

711a. 711b i: :i(D^i|Sffl;?feBfl;v-P^xi>. 7 0 0 

m-r^mmy-O'? 2 2ic;f^}f $ttfc:ii^^#i7 2 e 

[0171] mnrnmy^^ •yii' 7 1 o«. fS3mm.m<r) 
mmmm^m-^^^y'j^ 200 {^lait t>ttfc^i|sfm?ih,;^ 
s'ij' 2 1 otm-<Dmm%:m^^. fiP*>. ^!isfm?i&^^ 
s/ ij' 7 1,0 {i. ^5isfm?ifi.x s/ ^ 2 1 0 1 niiitc. m 7 

l;i^F-ri9J-. -1r^-?W— ^ 2 4 4. ry— K2 4 2, « 
^Kl^2 4 1, ;*y— K2 4 3, •fe/'^U— ^ 2 4 5*»e> 

112 4 6, 2 4 7^iamLfc«^S;S-LTV^.5c ^Sia. r 
<DMMB: 2 4 6, 24 7 {Cttl;tliffi^ 711a, 711b 

[0172] SlSfcMtiv «Si|sf;^^P*&ii^ 7 18 

fi. 3feKSff7 1 6 tmnmrn:^^ y^ 7 1 o©ry- k 
{iy;<f;^AP 7 1 0 a t^SSCtf^-c-fct). H^Ji. ry 

— Kffi!l;<f;^AP 7 1 O a f*. SS^L/iV'-^i:;?)^— K»c 

5- 7 1 0 ff:)mn:ff:^m<Dm^(om^m 2 4 4 p (m 

7) lC:^^ll^ggg$^^TV^5, -*-s mi|sfm?ib,;^ iJ' y iJ' 2 
1 oory— K{Bi|;!y;^ap 2 1 0 b tt. la^L^iV-^^^ 

m^mm^ 9^^210 nm-^aym^m 2 4 4 p (j^:^ 

I 0 1 7 3 1 eScK^ 7 1 6 B 3 ^Jfe«?ycD^3|Sfm?fe% 

«iy;^x^2 0 bict§:ttP)ixfc?S:!K§l7 1 6 tl^^lc, 

^m.U7 16 a. h^JS^7 1 6 b*Jj;U5g|55>^^t: 

SJ$:S?7 1 6 c i:d^b«l^$nr*J!?, #357 1 6 a~ 
7 1 6 c «^=-*J^3.:= 5, h 7 3 0 i:g?igg$iXTV^ 

•So 

[0174] ig»fmfll 7 2 6 fi. y U'- 7 2 7 t y 
7 2 7«?>^.^7 2 8 td^^W^StUTU^So !J 7 2 

7<Dg.^7 2 8(4, y l^— 7 2 7;4S;^7CDt #(::^i:/<C 

•3. m;^c^7 1 1 a. 7 iih tmrnm^t^i^m 
L, ^mmm:^^^^ 7 1 of)^h(Dmtii:mmmmz^ 

X.. V \^-7 2 7ii^:t>^<Ot^izmi:tl:'0. ffi;^«3^7 

11a, 711b tmmm^tco^m^mwr-r^o ^£ 
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•5 ti^fij^^= 5* h 7 3 0 icmm^i^xts •) , M'iF-mm 
[0175] n.=f-um=>-=- s/ b 7 3 0 (i. n 3 mmmco 

^i|S|-®?&B«->^xA2 0 0^C^it^b^^fcm^^J1»^- 
5/ h 2 3 0 bm-(r>mm^mx^o m^. m.^um=^- 

S'h 7 3 0fi. CPU 7 3 2, ROM7 3 4, RAM7 
3 6*Jj;T^Aaj;^#- h 2 3 8^^{i;t5>„ 

[0176] -ywi^asij^sa 7 0 1 tt. m^nm 

m:^^^y^7 lot, mjEtf7 2 4 ®Bf^fl|7 2 6 

i:. «-7-$iJi^^=^5' b 7 3 0 ttcj; i9«;5£$ixS<, ^6 10 

mmnm<r>:^^ y ■!^mmbm-(omm.x»3i>t^h. mm 

v\ mPf^::^'^(0:f-^ /—;v^1l^m-t^m=f-\z.-:>\,^xm 

1 9\zm-^^mm-r^. fi^. mi 8x\t.T / — vm^ 

LTfc5>„ .20 
[ 0 1 7 7 1 gl 1 9 fi, m'^W'^=^=' S'h730<OCP 

U7 3 2izx'omn^ix^^f' y—/\^mm/^—'^>'^m 
7T^-r?>yo~^^—hxh^o :L<r>A — ^^vn, 0y;t 

@?^^r^« (^SlX-tfl 0 0ms e cS) tcHfr^ttSo 

[O 1 7 8] 9^>-^5||fl^$;}x5i:^ CPU7 3 2 

mmmm7 2 ec^y 1^-7 2 7Sr:^vfrs 

pi6ft-§-* Am;ti5K- b 7 3 8 ^:^hLTttl;^ y 

7 2 7<Dmk7 2 8SrM#. ^i|S|-m?&;^ ^ 7 10*^ 
ai;'3ffl?- 7 1 1 a , 7 1 1 b tJ^tbH^t^^ge^-rS 30 

UXS'7°S8 0 0) „ «A#4^ffi<^Bi|Sf«?&>^ 
i>iy^ 7 10(OmtS^=i-7 11 a., 7 1 1 b W^mfitM 

(Mfe^ffi^«ffiOCV) ^«fftf7 2 4d-^>ro{t-^i: L 
TAttJ;'?:^— h 7 3 S^^LTin^iitf (;=^X5'7'S8 
1 O) , i^V^r. y I. — 7 2 7^;^7t-t-2)iPi!lffi-^<Sr 
ai:^)L. yv — 7 2 70S-^7 2 8?r^C, J^5|sfm?&;^ 
y iS' 7 1 0 <Dtti;^3^ffi?■ 711a, 711b irlSW)^^ 

t&SM-rs. (;^xs'7's 8 2 0) „ ^u-c, ^ae)RO 

M 7 3 4 {zm'mx^tz.mm-^:^ ^cD^t-sry —/ujRs. t ms. 

tf-7 2 4^c±!5^^m$^^5M^Srfi8^«JEOCVt<^^g3^^ 40 

^Tjivtc-^yy m^iimi 3i-^Lfc-^2/-r) ^mm 

•7'S 8 3 0) . ^/i^— ^^VSrSI-T-r-So 
[0 17 9] ;^T-s':/s 8 o o*»p>s 8 2 0-e 

{*> ^iisfmm;^^ 7 1 0(DW;^iffi^7 11a, 71 

1 b t mmms t amm ^t^^^K ^(omm limnmm. 

:^^yi^ 7 10 o^tt^mffiH- 7 2 4 Wattle: ii-oxm 
fi^ifiWims e c/iVLl OlScms e ce«-e*>»9, 1^ 



^mW- 8-3 2 7 5' 9 0. 
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[0 18 0] z.o\^X^m^f\^tz.mn^:^^o:>^i^/- 
-^^b^^-fe 7 1 9{c± ig^tB^n^*^ 

iisf;^^ ^cn>-mtm.mms. t mz^m^ 7 1 e (T^stesij 

mx.it^mu7 1 e aro^as^sj^Ty 
(D—m^t^mm^-Am-^m m^isi 0 p pm) sx±(o 
m:LH^-^mitRm^ 7 1 e c --(^)^m©«Aa^ 

[0181] tiJt^§q Lfc^ 1 o mMmco;^ ^ y — /ujt 
^ffl^l^g 7 0 1 diixfi, ^;^®?tb,i/;=^7^ A 7 ooti 

tti:< m^mif:^Xi:>^mm:ff:^ ^'f^p* ^ y -/v^iSiK 
v';;?.7'A7 0 OSra:/^^;;' h{c-r^:ii:;SS-e^^„ ^ 

tz. i^mvtc?if'y-/^wkSLi:-mit!^mmm%:m\>^x 

3!cK^ 7 1 6 J; •? < 3SteS!lt!|ii-S C t 
[0 18 21 BuiELfc^e/^V^U^l O|lig0-!|-CJ±, 

9 y -/viSr-i^mi-s ^ ^ y -/^«ftS'J^^®^cov^Tift 

y ->v%:^mzm-&ws<(o^m\'c^m^^m-^^^m. 

^m.\\L^m\t. /~;vtz.\,-ixhzt^. ^mm^^w 

W.Prh}^X^^\.tz7^m]) y^y-zi- 

<n>mMxmi\:.Ki^^^m:i-r:Lt. mm'mmkz^m... mm 

Sff4, ^e^iv^L^i ommmtmt^-om^xiikm 

[0 18 3] Jiieige^iv^Liii o^j£^!)t(5tri^— © 

T/ps— ^u^l® : y ^y — /W 3i^y— :7°n/'?y — 
/W ::^^y— /K ^V:?y— :^:^^y— /K -<Vv? 

^ h : r-tr h y g^/v-jif^/v^ h y '^-/vzfvj 
3^;^x/p|® : y ^/vr-feT"— b 

31— 7^ /Wig : r-zW 

^y -fen— /W?® : 31^1/ ^/^y :3i'?^U>'^y =3 
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10 18 4] ±t&^mit^m^^mi-^m'^. m 

f46 3 2) t;iJ;!9i^m$tl-5MSic*ffi^miEOCVi:<7?|| 

F^;fe^ffi^^mffi o c v 1 ^mik-g-^^ m-T s m^t-t 

|±};{f 4'ro*«^t;-&#)<oSSSr=glttl-r 5 r i: JiS-c# 
[0 18 5] /.eio, ||6/i^^L^l o»lfe^!j«. mmit lO 

iS^y— /I'^sfo^, rn^^^Stt. ^e^iv^b^i OHM 

<^aiatmjEtf5 3 2 (fc5VMi6 3 2) 

ti^S ^i5:dS^^mffiO C V i: (omm^Tjk Lfc-^ 5/ 7°^^* 

[0 1 8 6] &.±:^^m(omMmizoi,^xm.m\^it7iK 

[mil *%B^cDll 1 *Jfe0yi: LT^O-K^kJ^^■fe:/•^^. 

1 (DM^mmxh^, 

[02] ^6i|^til;<f^f ©-ii^b^«S«i:mfft1-3 2tc 

fc^o 30 

m 6 ] *^0jco^ 3 mmmt vxaymnmm^mi^:^ 

[m 7 1 ^•yi^210 <7)-feyw«Jt*^t-«ig 

40 

[HIS] m^M'M^~y b 2 3 0(DCPU2 3 2'tCj; •? 
[II191 — g^-fli^^lg-irVlMcOia^im&lltf^^^.^ 

[Hi 0] ^mm(Dm4m^mti^x<o—m^tmm-^i^ 
if 3 0 1 cDgssfrffimr-feSo 

[igi 1] *:BigroB6||J£tF!li: LTO?;?«^y— /Uri' 
■»^Sr«;?.^;^ / -/w^SSD^iSS 5 0 1 <om^(Om.t^ 

imi 2] tjEigltti;5f:^'t'(^^^y— /KOiiStP^mSiffl 50 
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[mis] s^^^ai;y;^>t'roy ^y— 3 

[m 1 4 1^ 1 ^jg«?y<^^Ji?«sj:iJ<i;t5s|sij:giHi8S5 5 0 
<Dmj&^M7f:\^ti^^mx'hi>o 

[mis] *|g§^<D^ 7 Hife0-!l<Dp< ^ y -/wSfiffliJ^^ 
B*SMx.5 y ^ / — /W-fe V-lh 5 0 5 B o?«^<O«tB&Sr0!l 

[m 1 6 ] *%B^(D^ 8 Hisfiiroy ^ y -/I'jgsa'j:^^ 

[gii 7] :i?:?smff:>fS9mmm<oyii' y-jum&m^m 
me o i;ei5{i;t5^^'y— /w-fe^-f-e 0 5<o«^©«eb& 

[018] ^10 H;te«?!l»y ^ y -/v-Maay^i^a 7 0 
1 ^m^^m^mm^mi^:^y'j^ 700 <o«^cd*rii&s: 

m^-r^-y^ •y^mxhi>o 

imi 9] «tF$!I»^-S' h730(DCPU73 2lCj; 

[m 2 0 ] tS5is(D:e«fi^«<»^©-^<k^«-fe>'-!^(D«t 

1 0"«<5?K1K 
12. 14-Sffi 

16.1 8--&mm 

2 0. 2 2--J^/l'y 

2 0T, 2 2T-^^taC^ 

2 0a, 22a 

2 0b, 2 2b "^i? 

2 4-mB.^nu 

2 4 a, 2 4b—^i? 



2 6 


"oy 


2 8 




3 0 




3 2 




3 4 




4 0 




4 0 




6 2 





1 0 1 - ^ y—zi-^mm^mm 

1 0 1— K^kj^^irv^i^ 

112, 11 4-'a;<^ 
116, 11 8"-^m^ ■ 

1 2 0, 1 2 2"-:^/^^ 

1 2 OT. 15 OT-Jg^mSSi^ 

1 2 2 • J^/l-^^ 




1 2 4'"mm^^u 

12 4 c-^^v^ 

1 2 6 y 

1 3 o-m%m^ 

1 3 2--mJEtf 

1 3 4--5g;fei:^ 

1 5 0 ' M3(D:^/uy 

15 0a •••^-v^ 

15 0 h ' y'7>'iy 

1 5 2-'-;^:/y 

1 6 O'-^xtm 
1 6 2 "-mm 

2 0 o-gsspfmj&^mv-^^f"^ 

2 1 0-'mnmm::^i^ )yi^ 
2 10a •••ry — KftiJ;^f;^AP 
2 10 h'"T 

2 1 2 y—zUiJ'^^^ 
2 1 4 

2 16-&«^ 

2 16a --efeRgP 

2 16 h'-iyy bSi^^lfP 

2 16 c-^^^^^tSJ^:^^ 

2 1 8 •••^.i|sf;^';j<.W«&ilSS 

2 2 0-j^3|sf:^;^^^abjij^ 

2 so'-m^mm^^iy h 

2 3 2 - CPU 
2 3 4- -ROM 
2 3 6- -RAM 
2 3 8-"Am;^53^— h 

2 4 1 '-mmnm 

2 4 2- -ry — K 

2 4 3 - o^7y— K 

2 4 4, 2 4 5 - ir/^lx— ^ 

2 44 p---»KK^ 

2 4 5 p--»Si2&m 

2 4 6, 2 4 7-^mffi 

3 0 1 "—mitmm'^i^^ 

3 0 3--jDllftt— ^ 

3 0 5"Hiikmi& 

3 0 7"->^>( 

501, 501 B, 501 c* -y 

5 0 5, 5 0 5B, 50 5C-y:^y 
5 3 2--ajEH- 

5 4 0. 5 4OC'-m'f-M"0=^^)y h 
542, 54 2C-CPU 
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5 4 4, 


5 4 4C- ROM 




5 4 6, 


5 4 6 C - RAM 




5 4 8, 


5 4 8 C-"Atlfiim^^ 




5 4 9, 


5 4 9c--mt}idim^^ 




5 5 0 • 






5 5 2- 






5 5 4- 


-mm 




5 5 6, 


5 5 8-'ififeLS 




5 6 0" 
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5 6 2- 






5 6 3-- 






5 6 4- 


-mm 




5 6 6- 






5 7 0- 






5 7 2- 






5 7 4- 






5 7 6" 


mm 




6 0 1- 






6 0 5- 
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6 3 2- 






7 0 0" 






7 0 1- 


•y ^y-/i-^ssy^^e 




7 1 0- 





7 10a -r y — K{il:^;^AP 

7 11a, 711 b-ffi;^?*^ 

7 1 2--y ^y— /v-i^^^^iJ^ 
7 1 

7i6-3S:«§g 

7 16 a-efeSlfP 
30 7 1 6 h 'i^V hSi^^aS 
7 16 ^'-^ji^m'CWJt^U 
7 1 8--^5|Sf:^^tt|&iljJS 

7 1 ^--mYMrn^^^^ 

7 2 2 -3ga^^>^ ' 

7 2 4— mffitf 

7 2 6--«Kff^« 
7 2 7-y 
7 2 8--g^.#. 
40 7 3 0 -m^fH^^a^^ h 
/^SftS'J^a^e 7 3 2 - • C P U 

7 3 4 - ROM 
7 3 6- RAM 
7 3 8 -Affl;/jJJ^— h 
OCV-|g»iS^«JBE 
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